Background and Objective Economic evaluation of healthcare treatment and services targeted at older people requires measurement of utility-based quality-of-life outcomes but it is not always possible to collect such outcome data. It may, however, be possible to estimate these outcomes using non-utility measures of quality of life where the latter have been collected. The objective of this study was to develop a regression-based algorithm to map a non-utilitybased outcome, the Older People's Quality of Life brief questionnaire (OPQoL-brief), onto a utility-based outcome, the EuroQoL 5 Dimensions 5 Levels (EQ-5D-5L). Methods The estimation sample comprised 330 communitybased Australian older people ([65 years), while the validation sample consisted of 293 older people from a separate study. Six regression techniques were employed to estimate utilities from OPQoL-brief. The predictive accuracy of 54 regression models (six regression techniques 9 nine model specifications) was assessed using six criteria: mean absolute error (MAE), root mean squared error (RMSE), correlation, distribution of predicted utilities, distribution of residuals, and proportion of predictions with absolute errors\0.05.
Introduction
Australia, like many other countries worldwide, has an aging population, with the proportion of Australians aged 65 years or over set to increase from 14% of the total population in 2014 to 22% by 2061 [1, 2] . This demographic change has implications for the levels of health and aged care services required and the ways in which these services are provided [3, 4] . Population aging is associated with higher demand for, and expenditure on, health and aged care services [5] . Decisions therefore have to be made about how these services can be resourced from limited budgets. Economic evaluation is increasingly being applied to inform resource allocation decisions by combining measures of health status and mortality using the quality-adjusted life-year (QALY) concept [6] and is recommended for use by decision-making bodies internationally, including the Pharmaceutical Benefits Advisory Committee (PBAC) and the Medical Benefits Advisory Committee (MSAC) in Australia and the National Institute for Health and Care Excellence (NICE) in the UK [7] [8] [9] . QALY calculations require the determination of values (often referred to as preference or utility scores) assigned to different health states and commonly measured using generic preference-based measures such as the EuroQoL 5 dimensions (EQ-5D) 5 levels (EQ-5D-5L) [10] . An attraction of using these measures within economic evaluation is that they allow for cross-condition comparability [6] . However, they are often not seen to be as sensitive as population-or condition-specific non-preference-based quality-of-life measures [11] .
One such population-specific non-preference-based quality-of-life measure increasingly being used in populations of older people is the Older People's Quality of Life (OPQoL) brief questionnaire (OPQoL-brief) [12, 13] . OPQoL-brief was identified as one of the most widely used older person-specific instruments in a recent systematic review of instruments used to measure outcomes within aged care [14] . Use of the OPQoL-brief within economic evaluation is, however, limited because it does not have associated utility weights making it impossible to apply the instrument for calculating QALYS as required for a costutility analysis (CUA). When the ultimate goal is to perform a CUA, developing a regression-based algorithm or mapping function to predict utilities from OPQoL-brief will be useful. To our knowledge, no such mapping algorithm has been developed.
This study reports the results of a regression-based exercise to derive EQ-5D-5L utilities from OPQoL-brief summary and item scores. This paper is based on a sample of 330 older people ([65 years) who participated in a study exploring the views and preferences of older people about the basic features that should make up a telehealth approach to palliative care, aged care and rehabilitation services (the telehealth sample) [15] . Also utilised in this study were data on 293 older people drawn from a study examining the views and preferences of older people about the basic features that should make up consumer-directed care (CDC) services within aged care (the CDC sample) [16] . As explained in Sect. 2 (Methods), the telehealth sample was used for estimation of the algorithms while the CDC sample was used for validating these algorithms.
Methods
Throughout this paper, the newly developed Mapping onto Preference-based measures reporting Standards (MAPS) checklist [17] was adhered to. The target instrument for mapping was EQ-5D-5L while the source instrument was OPQoL-brief.
Quality-of-Life Measures
The OPQoL-brief, a relatively new instrument developed in 2013, is an older person-specific measure of quality of life derived from the original 35-item OPQoL questionnaire (OPQoL-35) [12, 13] . The OPQoL-35 is a non-preference-based instrument that was not specifically developed for application in economic evaluation. Its construct validity has, however, been demonstrated in a population of multiethnic community-dwelling older people [13, 18] . It has been applied widely within research in populations of older people [14] as a measure of current and future generic quality of life for both cognitively normal and mildly to moderately impaired individuals [12, 13, 15, 16, [19] [20] [21] . It has also been specifically used to predict adverse health outcomes in populations of older people [22] . Both OPQoL-35 and OPQoL-brief include health-related and broader quality-of-life domains [19] . The OPQoL-brief consists of 13 items linked to control over life, home and neighbourhood, health, social relationships, independence, freedom and financial circumstances, psychological and emotional well-being, and leisure and social activities,. Each item is scored on a 5-point response scale from 1 (strongly disagree) to 5 (strongly agree) with higher codes indicating better quality of life. Summing up the item scores yields summary scores ranging from 13 to 65 with higher scores representing better quality of life [12] .
The EQ-5D-5L is a generic health-related quality-of-life (HR-QOL) measure for use on individuals aged C18 years and consists of five single-item dimensions of health: mobility, self-care, usual activities, pain/discomfort and anxiety/depression [23] . It has proven construct validity when used with differentiated populations, including those of older people [24] [25] [26] . It is derived from the original EuroQol 5 dimensions 3 levels (EQ-5D-3L) and includes five rather than three levels of impairment in each domain: no, slight, moderate, severe and extreme problems in the relevant dimension of health [14] . This study uses the EQ-5D-5L rather than the EQ-5D-3L due to its improved sensitivity in measurement and also because the EQ-5D-5L has more standardised language across dimensions than the EQ-5D-3L [27] . Responses from the EQ-5D-5L can describe 3125 different health states. The EQ-5D-5L health state descriptions were converted into a valuation ranging from -0.281 to 1 using a UK-specific algorithm developed through time trade-off techniques with higher valuations indicating better quality of life [28] . The maximum valuation of 1 represents full health and a valuation of 0 represents dead, with scores less than 0 representing health states that are worse than death [29] .
Data

Estimation Sample
Data for the estimation sample were drawn from the telehealth study, which used discrete choice experiment (DCE) methodology to assess 330 participants' preferences in relation to the salient features of a telehealth care approach in relation to palliative care, aged care and rehabilitation services [15] . Participants were older people aged 65 years or over recruited from the Australian general population by PureProfile, an Australian online panel company that specialises in conducting online polls and surveys with members of the general community. The study population was chosen from PureProfile's panel of online account holders to reflect maximum variation with regards to a number of important characteristics including gender, age, ethnicity, living arrangements and income levels from both metropolitan and country areas in Australia. A DCE survey that included questions on the EQ-5D-5L and OPQoL-brief was administered via the PureProfile online portal in July 2014. All participants gave their informed consent prior to their inclusion in the study. Ethical approval for the study was granted by the Flinders University Social and Behavioural Research Ethics Committee.
Validation Sample
In line with recommendations in the literature [30, 31] , outof-sample validation was used to accurately validate the mapping algorithms. As also required, care was taken to choose a validation sample that was compatible with the estimation sample in terms of study participant and other characteristics [32] . Data for the external validation sample were drawn from the CDC study, which, among other objectives, sought to determine quality of life and wellbeing outcomes over a 1-year period for 293 recipients of community aged care services (CACSs) in Australia [16] . The CDC study was part of a larger project whose aim was to develop and evaluate a new CDC approach to CACSs delivery using a health economic model [33] . A postal CDC survey was developed for the study and included questions on the EQ-5D-5L and OPQoL-brief as well some on demographic characteristics such as age, gender, living arrangements, educational level and place of birth. To be eligible, participants needed to be aged 65 years or over, receiving CACSs, able to understand the information given and able to provide informed consent. Following informed participant consent, data were collected between January 2015 and February 2016. Ethical approval for the study was also granted by the Flinders University Social and Behavioural Research Ethics Committee.
Estimation and Validation of Primary Models
The estimation sample was used to construct 54 primary models (six regression techniques 9 nine model specifications), which were then tested on the out-of-sample validation sample to assess their predictive ability.
Statistical Analysis
All analyses were conducted in STATA Ò version 14.1 [34] in three stages. In the first stage, the characteristics of the estimation and validation samples were compared with statistical tests of difference (Mann-Whitney and Chi-square tests). In the second stage, Spearman's rank correlation coefficients were used to assess the correlation between the OPQoL-brief item/summary scores and the EQ-5D-5L dimension/utility scores. In the third stage, independent variables to be included in the regression models were determined. Spearman's rank correlation was used to identify highly correlated independent variables (r [ |0.7|), after which a decision in terms of which variables to include in the analysis was made [35] . Table 1 shows nine model specifications, distinguished by the choice of independent variables, used to map these variables (including the OPQoLbrief) onto EQ-5D-5L dimensions and utilities, with specific patient characteristics only included in the models if they improved the predictive ability assessed using the measures of predictive ability described in Sect. 2.4. Six regression techniques used in the mappings (chosen to account for the distributional characteristics of the variables modelled as well as the need to predict both EQ-5D-5L dimensions and utilities) were:
• Ordinary least squares (OLS) regression models. These have been the most widely used models in mappings and have been shown to often perform well [11, 36] despite some studies documenting the generation of inconsistent coefficient estimates in the presence of a data ceiling as a potential limitation of the models [37, 38] .
• Censored least absolute deviations (CLAD). In addition to being robust to heteroscedastic and skewed data, this model also takes the ceiling effect into account [39] .
Further, it has been shown to be consistent and asymptotically normal for a wide class of error distributions [40] .
• The generalised linear model (GLM). An attraction of the GLM is its robustness in the presence of heteroscedasticity and skewness [41] . Manning's modified park test [42] was use to guide the choice of the GLM family and link.
• The Beta Binomial (BB) regression model. This model is robust to skewness and can also estimate unimodal or bimodal utilities [43, 44] . A limitation of the model is that it restricts utilities to a 0-1 range [44] . Because only a small proportion of EQ-5D utilities in our dataset were negative (3.41 and 1.21% in estimation and validation samples, respectively), negative utilities were set to equal 0, as done elsewhere [45] .
• Robust Majorise-Minimise estimator (MM). This model deals with some limitations of traditional regression methods including heteroscedasticity and the presence of outliers [46, 47] . Because of the presence of both issues in our dataset, as revealed from examining the residuals and plots of the initial OLS regressions, it was appropriate to apply the MM.
• Multinomial logistic (MLOGIT) regression model. The ML model makes it possible to model discrete dependent variables in cases where such variables take on more than two outcomes that have no natural ordering [48] . This model was used to predict EQ-5D-5L dimensions using independent variables described in Table 1 . The inbuilt commands in STATA Ò were used to predict the probability of obtaining a particular level on each EQ-5D-5L dimension, which was then converted into utilities using the expected value approach [49] .
Assessment of Predictive Ability
To assess goodness-of-fit of the estimated models, the following metrics [50] were applied: linktest (OLS, GLM); coefficient of determination (R 2 ) (OLS, GLM, MM, BB) and, lastly, Akaike information criterion (AIC) and Bayesian information criterion (BIC) (GLM, MLOGIT, BB). Predicted utilities and probabilities of obtaining particular levels on the EQ-5D-5L dimensions from all 54 models were estimated using STATA Ò 's inbuilt post-estimation commands. Model performance was initially assessed based on the predictive ability of models in the validation exercise. Two measures of predictive error [the root mean squared error (RMSE) and mean absolute error (MAE)] were primarily used to assess the predictive ability of the models [51] . Lower RMSE and MAE values indicate a better performing predictive model. As recommended in the literature [52] , if different results were indicated by the RMSE and MAE, more weight was placed on the RMSE, particularly when error from the model had a Gaussian distribution. Four additional criteria, also estimated using the validation sample, were used to assess the performance of the models further. The first was the estimation of the ranges of, and Spearman's rank correlations between, the predicted and observed utilities (to measure agreement between predicted and observed utilities). The second was an examination of the distributions of the predicted and observed utilities (to determine how closely predicted values matched observed scores [53] ), while the third was an assessment of the distribution of the residuals, i.e. observed minus predicted utilities (to determine bias in the predicted utilities [54] ). The last was an assessment of the proportion of predicted utilities deviating from observed values by \0.03 or 0.05 (to determine difference between predicted and observed utilities) [55] .
As complete datasets were available for both instruments and the demographic data analysed, no data imputation was necessary.
Results
Demographic and Other Characteristics
Summary statistics for 623 study subjects, broken down into estimation (n = 330) and validation samples (n = 293), are presented in Table 2 . Mann-Whitney and Chi-square tests showed statistically significant differences between the two samples in terms of quality of life, age, gender, living arrangements and highest educational level attained. In particular, the estimation sample had higher mean EQ-5D-5L utility and OPQoL-brief summary scores (0.81 vs. 0.51 and 55.85 vs. 50.95, respectively), was younger (mean age 69 vs. 82 years), had fewer respondents living on their own (27 vs. 60%) and had more respondents educated beyond high school (63 vs. 32%).
Conceptual Overlap Between the Older People's
Quality of Life Brief Questionnaire (OPQoL-Brief) and EuroQoL 5 Dimensions 5 Levels (EQ-5D-5L)
The results of an empirical assessment, using Spearman rank correlation, of the agreement between the dimensions/ items and utility/summary scores of the two instruments are presented in Table 3 . They show that, in general, higher correlations were evident between dimensions of particular instruments and utilities/summary scores of comparator instruments than those observed between individual dimensions of comparator instruments. Reflecting the focus of the EQ-5D-5L on HR-QOL, the highest correlation was between the 'Healthy to get out/about' dimension of the OPQoL-brief and the 'usual activities' dimension on EQ-5D-5L (0.66 and 0.54 in the estimation and validation samples, respectively). There was also low to moderate correlation between the 'I am healthy enough to have my independence' item on OPQoL-brief and most EQ-5D-5L dimensions (range of absolute correlations: 0.48-0.58 and 0.20-0.52 in the estimation and validation samples, respectively). It was also notable that five other OPQoLbrief items ('I enjoy my life overall', 'I look forward to things', 'I feel lucky compared to most people', 'I have social or leisure activities/hobbies I enjoy doing' and 'I try to stay involved with things') also had strong associations with all five EQ-5D-5L dimensions, though the highest absolute correlations were with the 'anxiety/depression' dimension of the EQ-5D-5L. However, the absolute correlation coefficients for latter associations were on average lower than those for health-related OPQoL-brief items.
As shown in Table 4 , more participants in the estimation sample reported themselves as having a good quality of life according to the classification systems of all instruments, i.e. 64-94% (mean 81%) had no or some problems on the EQ-5D-5L dimensions compared with 32-76% (mean 47%) in the validation sample. The corresponding figures for those that agreed or strongly agreed with each of the 13 statements in the OPQoL-brief were 80-94% (mean 87%) versus 57-93% (mean 77%).
Assessment of Model Predictive Ability
Electronic Supplementary Material Appendix Table 1 shows the summary performance indicators for each of the 54 models when assessed using the estimation and validation samples. CLAD and MM models consistently over-predicted EQ-5D-5L utility scores while the rest of the models predicted values that were equal to or within 0.09 points of the observed EQ-5D-5L scores. The range of the predicted EQ-5D-5L scores (minimum to maximum) for all 54 models was narrower than that for the observed utilities [except for CLAD (9) ], while a visual inspection of the residuals (representative histograms shown in Fig. 1 ) suggests that their distribution in both samples was similar. This is again seen when the values of the predicted EQ-5D-5L utilities are plotted against those for the observed EQ-5D-5L utilities (Fig. 2) . Performance indicators were estimated using these models (with the range of values presented in parentheses for the estimation and validation samples, respectively): RMSE The RMSE was initially used to rank the performance of the 54 models in the validation sample resulting in five best predictive models: OLS (4), OLS (7), GLM (7), OLS (5) and BB ( (Table 5) , OLS (4) performed best on the RMSE, third best on the MAE and on correlation, and joint fourth best on the proportion of predicted utilities deviating from observed values by \0.05. OLS (7) performed second best on RMSE but best (50) 218 (66) 87 (31) Living with other family 37 (6) 13 (4) 24 (8) Living with others (not family)
13 (2) 10 (3) 3 (1) Highest educational level attained Table 3 Correlation between dimensions and total/utility scores of the instruments OPQoL-brief items EQ-5D-5L dimensions-estimation sample EQ-5D-5L dimensions-validation sample Mobility Self- (21) 72 (22) 57 (19) I have moderate problems in walking about 135 (22) 39 (12) 96 (33) I have severe problems in walking about 112 (18) 29 (8) 83 (28) I am unable to walk about 21 (3) 1 (0) 20 (7) Self-care
I have no problems washing or dressing myself 402 (64) 279 (84) 123 (42) 136.38, p \ 0.001 I have slight problems washing or dressing myself 89 (14) 33 (10) 56 (19) I have moderate problems washing or dressing myself 81 (13) 13 (4) 69 (24) I have severe problems washing or dressing myself 32 (5) 6 (2) (5) 13 (4) 19 (6) Neither agree or disagree 75 (12) 27 (8) 48 (16) Agree 292 (47) 139 (42) 153 (52) Strongly agree 220 (35) 150 (45) 70 (24) I am health enough to get out and about Strongly disagree 18 (3) 7 (2) 11 (4) 126.84, p \ 0.001 Disagree 63 (10) 10 (3) 53 (18) Neither agree or disagree 88 (14) 26 (8) 62 (21) Agree 270 (43) 133 (40) 137 (47) Strongly agree 184 (30) 154 (47) 30 (10) My family/friends would help me if needed Strongly disagree 5 (1) 3 (1) 2 (1) 4.67, p = 0.323 Disagree 15 (2) 4 (1) 11 (4) Neither agree or disagree 56 (9) 32 (10) 24 (8) Agree 301 (48) 160 (48) 141 (48) Strongly agree 246 (39) 131 (40) 115 (39) I am healthy enough to have my independence Strongly disagree 21 (3) 2 (1) 19 (6) 160.62, p \ 0.001 Disagree 63 (10) 10 (3) 53 (18) Neither agree or disagree 73 (12) 19 (6) 54 (18) Agree 233 (37) 106 (32) 127 (43) Strongly agree 233 (37) 193 (58) (1) 3 (1) Neither agree or disagree 30 (5) 16 (5) 14 (5) Agree 247 (40) 106 (32) 141 (48) Strongly agree 336 (54) 203 (62) 133 (45) I get pleasure from my home Neither agree or disagree 52 (8) 30 (9) 22 (8) Agree 279 (45) 117 (35) 162 (55) Strongly agree 276 (44) 176 (53) 100 (34) on the MAE, correlation and the proportion of predicted utilities deviating from observed values by \0.05. Within the validation sample still, an examination of the measures of spread (particularly the 25th percentile, median and 75th percentile) does not clearly show which model predicted utilities whose distribution matched that for the observed utilities more closely. A similar pattern was seen in the estimation sample where OLS (4) performed best on the RMSE and correlation, second best on the MAE and third best on the on the proportion of predicted utilities deviating from observed values by \0.05. BB (7) performed fifth best on the RMSE, best on the MAE and the proportion of predicted utilities deviating from observed values by \0.05, and second best on correlation.
OLS (7) performed second best on the RMSE, fourth best on the MAE and correlation, and third best on the proportion of predicted utilities deviating from observed values by \0.05. As the rankings based on the RMSE and MAE, supplemented by the additional selection criteria, were not consistent in both samples, more weight was placed on the RMSE in choosing the best predictive model. Using this criterion, OLS (4) was chosen as the best-fitting model in both samples. The regression model coefficients for this model, based on running the model in the estimation sample, are presented in Table 6 . To predict EQ-5D-5L utilities from OPQoL-brief items (scored 1 = strongly disagree to 5 = strongly agree), the recommended mapping algorithm is as follows: (5) 17 (5) 12 (4) Neither agree or disagree 73 (12) 41 (12) 32 (11) Agree 250 (40) 107 (32) 143 (49) Strongly agree 264 (42) 162 (49) 102 (35) I have enough money to pay for household bills Strongly disagree 9 (1) 6 (2) (11) 48 (14) 19 (6) Agree 324 (52) 139 (42) 185 (63) Strongly agree 203 (33) 124 (38) 79 (27) I have social/leisure activities that I enjoy doing Strongly disagree 19 (3) 7 (2) 12 (4) 70.61, p \ 0.001 Disagree 53 (8) 18 (5) 35 (12) Neither agree or disagree 78 (12) 28 (8) 50 (17) Agree 277 (44) 126 (38) 151 (52) Strongly agree 196 (31) 151 (46) 45 (15) I try to stay involved with things Strongly disagree 13 (2) 3 (1) 10 (3) 66.09, p \ 0.001 Disagree 32 (5) 12 (4) 20 (7) Neither agree or disagree 91 (15) 37 (11) 54 (18) Agree 304 (49) 136 (41) 168 (57 Validation sample EQ-5D-5L -OLS (4) Predicted versus Observed EQ-5D-5L -OLS (4) Fig. 2 Scatter plot of predicted versus actual OLS (4) EQ-5D-5L values for estimation and validation samples. EQ-5D-5L EuroQoL 5 dimensions 5 levels, OLS ordinary least squares
Discussion
Though the OPQoL-brief is a commonly used quality-of-life measure in populations of older people worldwide, its use in making comparisons between interventions for disparate services is limited as it is non-preference based. The aim of this study was to determine whether it was possible to overcome this limitation by developing a regression-based algorithm to predict EQ-5D-5L dimension and utility scores from OPQoL-brief. We used out-of-sample validation of this algorithm in line with best-practice recommendations [30, 31] . Our results demonstrate that it is possible to map OPQoL-Brief onto EQ-5D-5L utilities, which can then be used to calculate QALYs for use within CUA targeted at populations of older people. For this exercise, we recommend the use of OLS (4), an OLS model that included all 13 OPQoL-brief item scores (each entered as a continuous variable ranging from 1 to 5) as independent variables. A descriptive analysis showed statistically significant differences between the estimation and validation samples. Justice and colleagues [31] suggest that good performance of predictive models in diverse estimation and validation samples leads to mapping algorithms that are more generalisable to varied settings. However, future research should still consider validating the algorithms developed in this study using external non-internetsourced cohorts of older people. Examining Spearman's correlation coefficients demonstrated a strong positive association between the two measures, which is suggestive of good convergent validity between them. The focus of the EQ-5D-5L on HR-QOL was highlighted by the higher positive correlation between its dimension and utility scores and scores of the health-related OPQoLbrief items ('Healthy to get out/about' and 'Healthy enough to be independent'). The low correlation between the EQ-5D-5L and non-health-related OPQoL-brief items again demonstrates the conceptual differences between HR-QOL, seen in some respects as a measure of selfperceived health status [56, 57] , and broader quality-oflife constructs, which include but are not limited to health status [58] . Therefore, EQ-5D-5L and OPQoL-brief cannot be seen as perfect substitutes.
The RMSE was used to initially identify the five bestfitting models: OLS (4), OLS (7), GLM (7), OLS (5) and BB (7) . The magnitude of the primary measures of predictive ability (RMSE and MAE) for these five models in both the estimation (0.1512-0.1535 for the RMSE and 0.1075-0.1083 for the MAE) and validation samples GLM ( The dependent variables in all regression models were the EQ-5D-5L (Euro-QoL 5 dimensions 5 levels) utilities and dimension scores. The independent variable(s) were: Model (4): All 13 OPQoL-brief items; Model (5) Six OPQoL-brief items and; Model (7) [11, 59] . As seen elsewhere [60, 61] , the rankings according to the RMSE and those according to the MAE were not consistent. Further, there was no consistency in rankings based on additional model selection criteria (correlation, distribution of predicted utilities, distribution of residuals, and proportion of predictions with absolute c Linktest: as the squared term of the predicted EQ-5D-5L is insignificant, we can conclude that the OLS models are correctly specified [50] errors\0.05). A decision was therefore made to place more weight on the RMSE, a decision justified by the fact that the residuals obtained from these models were close to being normally distributed, as shown in Fig. 1 [52] . Consequently, OLS (4) was chosen as the best-fitting model in both samples. It is notable that predicted utilities from OLS (4) had narrower ranges than those of observed utilities. This has again been seen elsewhere [53, 62, 63] and may have been due to few patients having scores or utilities at the lower or upper scales of the EQ-5D-5L. However, OLS (4) predicted EQ-5D-5L utility scores whose group means were close to the observed utilities, with the mean differences of 0.001 (estimation sample) and 0.049 (validation sample) being lower than values of the minimum important differences of the EQ-5D-5L reported in the literature (range: 0.051 [25] to 0.1 [64] ). Given the importance of mean estimates within economic evaluation [54, 60, 62] , this result suggested that OLS (4) had acceptable predictive ability. Despite the growth in mapping studies in recent years, it was not possible to compare our results with those of comparable analyses as our study is the first to map OPQoL-brief onto EQ-5D-5L. Some limitations in our data and analysis need to be noted. First, our estimation sample is not fully representative of older people in the general population as they were a self-selected sample of respondents who used the internet and were part of PureProfile's online database. Whilst the proportion of Australian internet users aged 65 years and over is growing over time, estimates from the Australian Bureau of Statistics indicate that about 46% of older people regularly use information technology [65] . However, there are no strong prior reasons to believe that the lack of full representation in terms of socio-demographics should skew the functional relationships reported here. The sample included a wide representation across six Australian states and the study participants were reflective of a broad range of socio-demographic characteristics. Further, out-of-sample validation of the primary model suggested that the mapping algorithms were stable. Secondly, a UK, rather than Australian, value set was used to estimate EQ-5D-5L utility scores as the latter is not yet available. As population values for health states may differ across countries [66, 67] , some guidelines recommend the use of reference weights that are specific to the jurisdiction of interest [68, 69] . However, research in Australia comparing EQ-5D 3L population norms using value sets from Australia, the UK and USA found that the UK and Australian value sets provided relatively comparable valuations, though some differences were observed [70] . Future research should consider repeating this analysis using EQ-5D-5L utilities estimated using an Australian value set.
Conclusions
The best way of measuring quality of life for the purposes of conducting a CUA will always be directly collecting data on utilities. When this has not been done, our results demonstrate the possibility of predicting EQ-5D-5L utilities if data on the OPQoL-brief has been collected. We recommend using OLS (4) mapping function for this exercise.
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